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A. Synthesis 1,3,5-Benzene-tris-ethynylbenzoic acid (BTEB) was synthesized as described by R. K. Castellano and J. Rebek, Jr., J. Am. Chem. Soc., 1998, 120, 3657. Solvents, 4,4'-bipyridine and Cu(NO 3 ) 2 .3H 2 O were used as purchased.
Preparation of [Cu 3 (BTEB) 2 (H 2 O) 3 ], TCM-4':
0.035 g BTEB (0.069 mmol) were added to a blue solution of 0.50 ml DMF containing 0.0163g Cu(NO 3 ) 2 .3H 2 O (0.068 mmol). The resulting solution was sonicated for 10 minutes, and then 0.011g 4,4'-bipyridine (0.070 mmol) in 0.125 ml DMF and 0.50 ml DMF were added. The reaction mixture was heated in a closed vial at 85°C in oven for 48h. 3.20, N 0.00. The FT-IR spectrum of the dried sample is almost identical to that of TCM-4' and is shown in Fig. S1 . Samples for CHN and FT-IR analysis were de-solvated and dried using solventexchange procedures using dichloromethane (see section D, below). 
B. Thermogravimeric analysis of TCM-4' and TCM-8
TGA measurements were carried out using a Perkin-Elmer Pyris-1 analyzer. Crystals were removed from their DMF storage solutions and briefly 'surface'-dried at room temperature on filter paper (2 minutes) prior to the thermogravimetric analysis. The TGA measurements were carried out under N 2 gas flow (20 ml min -1 ) between 25˚C and 700˚C. The applied heating rate was 3˚C per minute.
The thermogravimetric analysis of TCM-4' is shown in Fig. S2 . Upon increasing the temperature to 120˚C, the sample undergoes a weight loss of ca. 63% due to the loss of constitutional DMF solvent molecules; the slight weight loss of ca. 5% between 120˚C to 260˚C is caused by the loss of coordinated water molecules. The thermogravimetric step above 260˚C can be assigned to the degradation of the BTEB ligand to give a residual sample weight of ca. 15% of the original weight above 700˚C. The 63% weight loss due to the removal of DMF solvent molecules correlates to a 74% of the cell volume, which is very close to the void volume (78%) calculated using the crystallographic data (density of the framework 0.413 g/cm 3 , density of DMF at room temperature 0.95 g/cm 3 ). The thermogravimetric analysis of TCM-8 is shown in Fig. S3a . Upon increasing the temperature to 120 ˚C the sample undergoes a weight loss of ca. 72%, due to the removal of constitutional DMF solvent molecules. The weight loss of ca. 5% between ca. 120 ˚C and 280 ˚C can be attributed to the loss of coordinated water molecules. Above 280 ˚C, the organic BTEB ligand undergoes gradually decomposition. The 72% weight loss due to the removal of DMF solvent molecules closely correlates to the void volume (84%) calculated using the crystallographic data (density of the framework 0.317 g/cm 3 , density of DMF at room temperature 0.95 g/cm 3 ). Fig. 3b shows the thermogravimetric analysis of a sample of TCM-8 where the constitutional solvent molecules were exchanged with dichloromethane (DCM) and which was then dried in vacuum at 30 o C. 
C. Crystallographic data.
Single crystals of TCM-4' and TCM-8 were mounted in capillaries containing a small amount of DMF. Data were collected on a Bruker APEX II DUO CCD diffractometer equipped with a IμS CuK α copper microfocus tube (wavelength of 1.54184 Å). The single crystals were cooled to 220(1) K, using an Oxford Cryostream low-temperature device. The diffraction frames were integrated and processed using the Bruker SAINT software package. The data were corrected for absorption effects using the multi-scan method (SADABS). S1 Space groups were determined using XPREP, and structures were generally solved by Direct Methods (SHELXS) and extended/refined using the SHELXL program. S2 The positional and anisotropic displacement parameters for the nonhydrogen atoms were refined. Hydrogen atoms were constrained to idealized geometries and allowed to ride on their carrier atoms with an isotropic displacement parameter related to the equivalent displacement parameter of their carrier atoms. All structures contain huge solvent accessible void volumes in which solvent molecules could not be located reliably. To account for this, the PlatonSqueeze routine S3 was used to calculate the void volumes and re-generate reflections files by excluding the diffraction contributions of these un-located solvent molecules. The final results were based on the new reflection data (results listed in Table S1 ). Crystal data and numerical details for the data collection and refinement are given in Table S1 . Final fractional atomic coordinates, equivalent displacement parameters and anisotropic displacement parameters for the non-hydrogen atoms are given in the cif-files.
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D. Preliminary Surface Area Measurements
Crystals of TCM-4' and TCM-8 were prepared according to the described method. The DMF solvent was removed from the reaction flask using a syringe. Afterwards the crystals were washed with acetone two times and then dispersed in acetone for 3 days. During this period the acetone was refreshed three times. Afterwards the crystals were dispersed in dichloromethane for 3 days. During this period the dichloromethane was exchanged three times. For surface area analyses, 'wet' crystals were transferred into a quartz cell using a syringe. Outgassing was performed on the Quantachrome Autosorb IQ at 30˚C for one hour. Then the quartz cell was moved to the measurement station. High-purity helium and nitrogen gases were used for the measurement. TCM-4' did not show any permanent porosity due to the limited integrity of the framework structure upon desolvation. TCM-8 resulted in a Type IV adsorption isotherm with hysteresis effects between P/P o of 0.8 -1.0. The determined surface area of TCM-8 is ca. 1020 m 2 /g suggesting that the ideal, ordered tbo topology is not maintained after the activation procedure. Higher activation temperatures resulted in the loss of the structural integrity of the framework of TCM-8. 
E. Powder X-Ray Diffraction Analysis
X-ray powder diffraction patterns were recorded on an APEX II DUO CCD diffractometer equipped with a IμS CuK α copper source. Micro-crystals were treated with care to avoid the loss of solvent molecules; the samples were generally not exposed to air. To achieve this, manually separated crystals or bulk samples were always kept in DMF solvents. They were ground under solvent to produce micro-crystalline samples and transferred with a pipette into capillaries which were filled 1-2 cm in height. The capillaries were mounted and centered on a Goniometer head on a Bruker APEX II diffractometer for data collection. 
E. Simulation Details
The adsorption of nitrogen at 77 K was simulated in TCM-4' and TCM-8 using the grand canonical Monte Carlo (GCMC) method [S4] implemented in the MuSiC software package [S5] using translation, rotation and energy-biased insertion and deletion moves. All simulations were allowed at least 8 x 10 6 equilibration steps, followed by 12 x 10 6 production steps for each pressure point. Both frameworks were treated as rigid, with framework atoms, including those of any coordinated water molecules, kept fixed at their crystallographic positions. The MOFs were considered to be completely activated (no extra-framework molecules such as un-reacted reagents or solvents were included in the simulations) and defect-free. Lennard-Jones parameters for the framework atoms were taken from the DREIDING forcefield [S6] with the exception of copper, for which UFF parameters [S7] were used. Nitrogen was simulated as a rigid molecule using the TraPPE model [S8] .
Previous work has shown that nitrogen-MOF electrostatic contributions play only a minor role in nitrogen adsorption [S9] and, as such, only the electrostatic interactions between nitrogen molecules were included in our simulations.
The accessible surface area was calculated by rolling a nitrogen-sized probe sphere (diameter = 3.31 Å) is rolled along the surface of the framework atoms. [S10] The simulated helium pore volume at 298 K was determined using a similar Monte Carlo method, implemented in the Poreblazer tool-set [S11] .
The pore size distribution (PSD) of the MOFs was determined using the approach of Gelb and
Gubbins [S12] and represents the largest sphere which may be successfully inserted into a particular void space. ; Representation of the cavities in the dual interpenetrated framework structure of TCM-8 (cavities that arise from framework I shaded in green whilst those that arise from framework II are shaded in red).
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